Introduction and Preliminaries
In 1899, Hensel 1 discovered the p-adic numbers as a number of theoretical analogue of power series in complex analysis. Fix a prime number p. For any nonzero rational number x, there exists a unique integer n x such that x a/b p n x , where a and b are integers not divisible by p. Then, p-adic absolute value |x| p : p −n x defines a non-Archimedean norm on Q. The completion of Q with respect to the metric d x, y |x − y| p is denoted by Q p , and it is called the p-adic number field. In fact, Q p is the set of all formal series 
is related to symmetric biadditive function and is called a quadratic functional equation 47, 48 . Every solution of the quadratic equation 1.2 is said to be a quadratic function. Now, we introduce the generalized quadratic functional equation in n-variables as follows: 
that is,
Stability of Quadratic Functional Equation 1.3 over p-Adic Fields
We will use the following lemma. 
. . , n − 1 in 1.3 and then using f 0 0, we get
for all x 1 , x n ∈ X, this shows that f satisfies the functional equation 1.2 . So the function f is quadratic.
Conversely, suppose that f is quadratic, thus f satisfies the functional equation 1.2 . Hence, we have f 0 0 and f is even. We are going to prove our assumption by induction on n ≥ 2. It holds on n 2. Assume that it holds on the case where n t; that is, we have
for all x 1 , . . . , x t ∈ X. It follows from 1.2 that
for all x 1 , . . . , x t 1 ∈ X. Replacing x t by −x t in 2.7 , we obtain
for all x 1 , . . . , x t 1 ∈ X. Adding 2.7 to 2.8 , we have 
for all x 1 , . . . , x t 1 ∈ X. By using the above method, for x t−2 until x 2 , we infer that
for all x 1 , . . . , x t 1 ∈ X. Now, by the case n t, we lead to
for all x 1 , . . . , x t 1 ∈ X, so 1.3 holds for n t 1. This completes the proof of the lemma. 
2.14
D f x 1 , . . . , x n ≤ ε n i 1 |x i | λ p
2.15
for all x 1 , . . . , x n ∈ Q p . Then there exists a unique quadratic function Q :
2.16
for all nonzero x ∈ Q p .
Proof. Letting x 1 x 2 x / 0 and x i 0 i 3, . . . , n in 2.15 , we obtain
for all x ∈ Q p . Hence,
for all nonnegative integers m and l with m > l and for all x ∈ Q p . It follows from 2.18 that the sequence { 1/2 2m f 2 m x } is a Cauchy sequence for all x ∈ Q p . Since B is complete, the sequence { 1/2 2m f 2 m x } converges. Therefore, one can define the function Q : Q p → B by To prove the aforementioned uniqueness, we assume now that there is another additive function Q : Q p → B which satisfies 1.3 and the inequality 2.16 . So
2.21 which tends to zero as m → ∞ for all nonzero x ∈ Q p . This proves the uniqueness of Q, completing the proof of uniqueness.
The following example shows that the above result is not valid over p-adic fields.
Example 2.4. Let p > 2 be a prime number and define f :
for all x 1 , . . . , x n ∈ Q p . Hence, the conditions of Theorem 2.3 for ε 1 and λ 1 hold. However for each n ∈ N, we have
for all x ∈ Q p . Hence { 1/2 2m f 2 m x } is not convergent for all nonzero x ∈ Q p .
In the next result, which can be compared with Theorem 2.3, we will show that the stability of the functional equation 1.3 in non-Archimedean spaces over p-adic fields. 
